Peer Review of Teaching (PRT) programmes have been implemented in the Higher Education context to ensure teaching is a collaborative, evolving and inspiring activity in an era of ever shrinking resources. These programmes are reported to have many benefits but are notoriously difficult to implement and even more difficult to sustain, with research implicating the mechanics and specific characteristics featured in the programmes as vital to their ultimate success. This paper addresses this issue through first, detailing one version of a PRT programme implemented at one institution and second, by reporting on how the participants of this programme viewed its specific characteristics. Data from participant interviews and forms provide both confirmation of the efficacy of certain features, such as receiving feedback and having the opportunity to observe others and also provide more detail on some lesser researched features, such as the relevance of discipline and number of observations.
, putting strain on the teaching-research nexus (Cresswell, Gregory, & Watters, 2015) and increasing anxiety (due to the observation) (Bell, 2001) .
Since PRT programmes can vary widely, it is important to note the selection and efficacy of the specific features, for example, the overarching aim, whether they're formative or summative and who the observations are conducted by (i.e. peers or experts) (See, for example, Gosling, 2002; Hammersley-Fletcher & Orsmond, 2004; Harris et al., 2008) . Although there is no consensus on the 'correct' model, certain features, such as the programmes being collegial and formative in nature, have proven more efficacious (Carroll & O'Loughlin, 2014; Kell & Annetts, 2009) .
The choices made in this version of PRT focused on the disciplinary context of Science, Technology, Engineering and Mathematics (STEM). It has been noted that teaching professional development should not be faculty-neutral and that Science and related fields have particular needs (Becher, 1994; Neumann, 2001) . Through detailing specific features and reporting on perceptions, we aim to reveal more about what works and why.
Purpose and outline of the paper
In this paper, we focus on key features of a PRT programme relevant to the Australian STEM context. The specific implementation, which occurred in 2014 as a Pilot across STEM faculties at The University of Sydney is outlined in the first section. In the second section, the perceptions of the participants of the programmes are described. We note that the focus of this paper is not a comprehensive evaluation of the programme, nor a report on participants' satisfaction, rather, we present a description of the programme and an analysis of data to show which features were important to the lecturers that participated, as reported by them.
Part 1: Design and implementation of our PRT programme
This particular implementation of our PRT programme consisted of features adapted from the literature, such as aiming for a formative and collegial structure, whilst also tailored to the local STEM context. The main structure of our PRT programme is shown in Figure 1 and includes: an initial workshop, an observation followed by a post-observation meeting, a second observation and post-observation meeting and a colloquium. Participants are also required to observe others. Each aspect of the programme is expanded on in the next section.
The 'objectives and indicators' focus, structured observation of other lecturers and the observation-meeting cycles that provided explicit support for the implementation of a new pedagogy were all features designed to specifically suit the STEM participants. The programme formed part of an Australian National Teaching Fellowship, focused on Active Learning in lectures, where the Fellow (later also referred to as Expert Reviewer) was addressing the desire for expertise and research-based approaches (particularly in teaching and education research) to be shared to improve teaching practices in university STEM faculties.
Participants
The process of recruiting participants had the support of the Dean of Science and involved calls to continuing and sessional lecturers. In total, there were 29 participants commencing the programme, fifteen from the physical sciences, six from the life sciences, five from mathematics, two from engineering and one professional (non-academic) staff member. Seven of these were required to participate as part of a compulsory university-wide professional development programme for new staff.
Structure/design

Workshop meeting
The first official engagement of the programme was an introductory workshop which involved participants forming their objectives for the upcoming observations. Some guidance for setting objectives was provided. Participants completed the 'Objectives and Indicators' form (see supplementary materials) which was collected and used as a prompt for discussions during the post-observation meeting and as a form of data collection. Central activities were two 20-min small group discussions followed by whole-group participation on linking objectives with indicators.
Observation
The observations were carried out by a pedagogical and disciplinary expert (Expert Reviewer and Fellow) who observed for the entire lecture, from the rear of the lecture theatre and recorded their observations on the PRT Reviewer's Tool (Supplementary materials). Observations involved visually scanning students and participant. For the first observation, participants were encouraged to lecture as normal. In most cases, these lectures occurred very swiftly after the workshop.
Post-observation meeting
The post-observation meeting followed the observation and focused on identifying strengths and development opportunities for the participant. The Expert Reviewer gave feedback based on the participant's objectives and the PRT Reviewer's Tool, relaying what the lecturer and the students had been doing during the scans. The Expert Reviewer and participant then agreed on, and worked together to plan for, an implementation of an appropriate pedagogy to introduce in the next observation.
Second round of observation and post-observation meeting
The second observation followed the same protocol as the first. The second meeting was a collegial discussion of whether the participant achieved their stated objectives as measured by their indicators. In the meeting, as well as the presentation of evidence showing whether the objective had been met or not, advice was provided about how to refine the technique.
Observations of others
Participants were also required to perform at least two observations of other lectures. These observations were intended to expose the participants to different lecture topics and lecturer styles and as such, the lectures were carefully selected by the Expert Reviewer. Permission was sought and 'observable' lectures were made available via a timetable.
The participants were given the Lecture Activity and Student Engagement (LASE) tool to complete when partaking in these observations (supplementary material). The LASE tool draws the observer's attention to the nuances of the lecture, such as what students are doing and what their engagement is like during different lecture activities (Georgiou, 2014) .
Colloquium
The PRT colloquium (mini-conference) was a teaching forum designed to reflect on the experiences gained through our PRT programme. It involved a debrief of the programme, followed by presentations by three participants. These participants discussed their objectives, how the objectives were met, what they had learnt, and the way forward that they perceived. A key aspect was the sharing of experiences with colleagues within the university about teaching techniques that were being utilised within their discipline area and beyond.
Part 2: Analysis of lecturers' perceptions of the features of our PRT programme
Method
Throughout the implementation of the programme in 2014, data approved from the University Human Ethics Committee were collected in the form of field notes, attendance (at Workshop and colloquium) and Forms (Objectives and Indicators, LASE and PRT Reviewer's tool). These data were used to create a measure of the level of participation of the 29 participants.
In terms of the lecturers' perceptions of the features of our PRT programme, data consisted of interviews with five participants (one postdoc, two early career lecturers, one associate professor and one professor) and all forms associated with participants. The forms only incidentally recorded participants' perceptions and therefore just one Objectives and Indicator's form and four PRT Reviewers forms contained information relevant to perceptions of the programme, however, we included them in the analysis for completeness. The five interviews were conducted after the conclusion of the programme by a research student and ranged in duration from 30 to 50 min each. In the interviews, questions relating to the lecturers' experiences of teaching and the lecturers' perceptions of our PRT programme were asked. The probes used during the interview are in the supplementary materials. Each interview was audio recorded, transcribed verbatim and analysed. Transcripts were coded using thematic coding (Willig, 2013) to identify emergent themes in QSR NVivo 10. Analysis of the forms involved coding of participant's descriptions of their experiences. Any words and themes from the forms were compared and merged with the themes from the interviews.
Results and discussion
This section consists of evidence showing how the programme was received, followed by discussion of lecturers' perceptions of the programme.
How the programme was received
The first measure of reception of the PRT programme presented is the quality of participation where we identified three levels of involvement.
• Exceeded expectations: went beyond the requirements of the programme (e.g. completed more observation-meeting cycles than required, incorporated new techniques in other classes, incorporated more than one approach etc.) • Achieved the outcomes: completed all requirements of the programme.
• Engaged in one or more aspects of the programme: attended initial workshop or completed one observation and meeting but did not complete the programme Table 1 shows that of the 29 participants, 12 exceeded expectations, nine achieved the outcomes, and the remainder (eight) engaged in one or more aspects of the programme. The majority of participants therefore voluntarily either completed or went beyond the scope of the programme to engage with this targeted teaching and learning development.
The second measure of reception comes from the comments on the programme in the five interviews (four in the 'exceeded' and one in the 'engaged' levels). One question specifically probed what the participants thought about the programme and whether they had any suggestions for improvements. Comments on the programme were unanimously favourable.
It all went very well, so yeah, I don't think there's anything that I'd liked to see changed in that Yeah, so I actually thought it was very good … I thought it was very successful.
One participant noted that time constraints forbade further involvement.
I didn't actually go and see many other lectures to see other people … I would've liked to have gone and sat down on a maths lecture … Ultimately, these measures indicated to us that the programme was a success and this conclusion is substantiated by the continued commitment of the institution to embed and sustain the PRT programme.
Participants' views of features of our PRT programme
There were four themes which emerged from the coding of participants' responses. These themes represent aspects or features of our PRT programme that respondents had opinions about (both positive and negative).
Feedback
This theme included Participants' discussions of receiving feedback. The theme was prevalent, with 26 individual references being coded across eight participants (five interviews and three forms).
References were unanimously positive about receiving feedback.
for me the most useful part of the whole exercise was probably just having someone look at the lectures, comment on what was going on, and talking to them about what I was trying to achieve so, with these particular lectures I was happy with the support I got and the feedback from [Expert Reviewer] Two participants reported feeling anxious during the observation, only to be reassured after the feedback was given.
But that first lecture I felt like I had to perform because I was just psyched out by having someone in the room … but after that, the second time she was there … like I said, it was very useful to talk to her afterwards about what she was doing and have a sense of what the class is doing and so on.
Feedback is reported to be one of the most beneficial characteristics of PRT programmes and therefore this result is not unexpected.
Trying it out
The 'trying it out theme' was also prevalent and represented the opportunity to try out some new pedagogy, a deliberate feature of the programme (see Part 1). There were 22 references across six participants (including five interviews and one form).
somewhere in the middle [Expert Reviewer] came to have a look … and so I think after taking suggestions on going one by one rather than all in bulk, I tried that and I also tried to put the questions a bit more clearly, you know.
Harris et al. state that 'Valuable insights and reflections on teaching can be gained through a single review ' (2008, p. 38) , however, having a series of reviews ensures lecturers have the support to instal new pedagogies. The prominence of this theme suggests that the ability to 'try something out' , with the support of the Expert Reviewer, was an important part of the programme, as the following quotation emphasises:
The closest things that I'd seen was things like in [a teaching and learning course] where they were doing it on us … so I'd seen it, taken part in it … but … that's very different to [doing it in] a course about cosmology.
In fact, at the outset, many participants were aware that there were issues with the pedagogies that they wanted to address. I want to be interactive and engage students and I don't know how to do it. As a first time lecturer I don't know how long to wait, whether chatter is good or bad. I don't know how to interpret class behaviour. I need to know if I am on the right track.
The interview participants also expressed their intention to continue 'trying it out' beyond the programme.
it's [the PRT program] sort of given me the first steps … I've introduced the discussions and that's worked well, so that's given me the confidence to introduce other things in the future. So I'm planning to do those things, like I'm teaching the course again in a few months, so I'll try to do those things then.
The techniques suggested for 'trying it out' were research-based and supported by evidence in science education research (Freeman et al., 2014) . The umbrella term for these techniques is Active Learning, which is defined as the increasing of student participation, or 'interactivity' , for the purpose of positively affecting student learning and attitudes. Within the programme, participants implemented a number of these techniques, namely, personal response systems (Sharma, Khachan, Chan, & O'Byrne, 2005; Beuckman, Rebello, & Zollman, 2007) , interactive lecture demonstrations (Sokoloff & Thornton, 1997 Sharma et al., 2010) and Worksheets (Sujarittham et al., 2016) .
Recent research has demonstrated promise in this specific area, with one report showing STEM lecturers could change pedagogical practices more effectively after engagement with professional development programmes that incorporate Active Learning (White et al., 2015) .
Discipline
The theme 'discipline' refers to references made specifically on issues related to disciplinary and pedagogical factors of the programme. This manifests itself in many different ways but refers to the explicit emphasis on the disciplinary area of the Expert Reviewers, participant, the pedagogical experience of the organisational unit running professional development (PRT or otherwise) and the observed lectures. This was a strongly represented theme with 20 references made across the five interviews. Many aforementioned quotes have already illustrated prominence of the discipline area (STEM). Another explicit reference is provided below:
With that was like an interactive feedback, but I think being physics, you need to have interactive demonstrations, so making it interactive made it much better.
The quote below highlights the importance of the other side of the equation; general teaching expertise, or pedagogy:
So [Expert Reviewer] actually helped me with that, with like, she said you should go around this and I took her advice and just changed a little bit … and it worked really well, people really like [it] The literature on PRT programmes often mentions this relationship between pedagogical and disciplinary expertise. Harris et al. (2008) , for example, discuss how staff from different disciplines and within discipline offer complementary benefits. The former relationship offers a focus on 'teaching-related' content while the latter provides disciplinary insight. They suggest the 'ideal' but resource-intensive model would involve one of each; a triad. In our PRT programme, the Expert Reviewer was both a pedagogical and disciplinary expert (a 'Discipline Based Education Researcher': one who conducts educational research within a STEM faculty (Singer, Nielsen, & Schweingruber, 2012) . In fact, although this may not be a suitable model more generally, the literature commonly recommends discipline-flavoured or tailored teaching development activities where STEM teaching is concerned (e.g. Becher, 1994; Lueddeke, 2003; Neumann, 2001) . In Lueddeke's (2003) exploratory study, discipline was shown to be one of the leading variables for approaches towards teaching and its scholarship, ahead of qualifications or experience. Viskovic (2006) adds that teachers' primary allegiance is to their discipline and this strongly influences the translation of teaching practices into the disciplinary culture.
Collegiality
This theme included participants' discussions relating the sense of collegiately or belonging with respect to tertiary teaching. In our PRT model, collegiality was fostered through three channels. The first was the observations of others, where there was an overwhelming agreement of benefit, as reported in the literature (Hendry & Oliver, 2012; Tenenberg, 2016) . The second is the existence of the initial workshop, aimed to introduce lecturers from the various STEM faculties to one another and to begin a discussion about teaching practices and the third is the teaching colloquium. The subthemes, number of references, nature of source (interview or form) and examples under this theme are provided below. A reminder that references coded to themes may reflect both positive and negative aspects.
• Loneliness: 3 references across 2 interview participants and 1 form but usually teaching can be, lecturing can be quite isolating. Normally you don't have colleagues who have seen you teach … you know • Observing others: 7 references across 3 interview participants So I went to a Biology lecture and a Psychology lecture, so I was sort of getting the same experience as the students that were seeing the content for the first time.
• Symposium: 2 references from 2 participants this sort of symposium at the end where actually, a lot of interesting things were discussed. … you think maybe I want to learn a bit about that and definitely the different techniques that people are using … It's a really useful sort of forum.
These benefits were clearly felt by the interviewees:
Yeah it has, partly from just being exposed to what people are doing, what's working. Um, and partly because it's sort of given me the first steps that I've introduced the discussions and that's worked well, so that's given me the confidence to introduce other things in the future. Viskovic (2006) writes about collegiality for beginning lecturers, stating that their development depends on some form of apprenticeship and welcoming of the novice into a community of practice. She goes further, emphasising the importance of the beginning period; that 'If early socialisation is deficient, then the longer term prospect for higher education is a worrying one' (Viskovic, 2006, p. 327 ).
Discussion
Our PRT programme was implemented according to reports of best practice and was tailor-made to our local context. Part 1 of this paper outlines features of the implementation. Some notable features included having a discipline-pedagogical expert doing the reviewing, having two observation and meeting cycles, the inclusion of an initial workshop and final teaching colloquium and the development of targeted forms, which were required to be submitted.
Part 2 of the paper illustrates which of these features were important to the participants. The interviews and forms collected as data revealed some surprising and less-so results. Examples of features that the participants found most useful, or spoke about very favourably included the opportunity to observe others and receiving feedback from the Expert Reviewer. These findings were expected and confirmed the importance of allowing participants to enter into some kind of reciprocal observation cycle, where they act as both observer and observe, and of giving high-quality relevant feedback. Feedback from peers is becoming more valued, given the increasing use and questions of validity of student evaluations (Emery, Kramer, & Tian, 2003; O'Leary, 2013; Shevlin, Banyard, Davies, & Griffiths, 2000) .
In addition to this, participants reported that they also valued the opportunity to 'try it out'; having the chance to implement a new pedagogy to address stated objectives. All interviewees specifically referred to this feature of the programme in a positive way and did so multiple times. Although this is not a 'new' feature, many existing programmes do not emphasise it, prioritising the observation and feedback aspects separately, instead. We would argue that these findings suggest that lecturers gain confidence in trying new pedagogies if they are explicitly supported in implementing one over these observation-meeting cycles.
A significant finding from the canvassing of participants' perceptions of the programme was what was missing. Almost no references were made to feeling anxious about our PRT programme or any aspects of it, even those that had previously been reported as being problems for lecturers; being 'judged' by the reviewer and having concerns about the evaluative nature of the programme. This indicates that the perhaps risky inclusion of the Expert Reviewer (a teaching expert within discipline) was well founded. The justification of the Expert Reviewer reaps the benefits of Harris et al. (2008) triad (Expert-Peer-Participant) with the logistical efficiency of a duo. Future iterations of the programme would leverage the teaching experience of the Expert Reviewer to train additional staff to act as additional Expert Reviewers. Finally, the importance of discipline cannot be overstated. The participants themselves were very aware of the influence of their STEM background, as seen in the 'discipline' theme. References coded to this theme comprised of everything from explicit statements of disciplinary issues ('in physics, you need') to more subtle issues associated with the type of teaching support given to lecturers.
PRT programmes are noted as an efficient way to engage lecturers in effective teaching practice and improve attitudes towards university teaching, however, they vary greatly in structure and function so an interrogation of certain implementations is necessary to understand what makes for successful models or qualities. Our tailor-made PRT programme was received well by participants; a finding consistently demonstrated in the PRT research but at odds with research indicating the lack of uptake of the programme in Australian universities (Harris et al., 2008) . We considered the features deemed important by the STEM lecturers involved, which reveal some expected and unexpected views. Together, these help us better understand the process and qualities of successful implementations of PRT programmes both within and beyond the STEM disciplines.
